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highly selected population, which consisted of only 15-25% of the original 
infarct patients. Additionally, in most studies the follow up ended at I year. 
In the MABIS (~.unich And Berlin .Infarction Study), a prospective study for 
dsk stratification of postmyocardlal infarction patients, 1020 consecutive pa- 
tients (693 M, 327 F, mean age 65:1:13 yrs) were included from Januar 
1989 to August 1993 and followed up over 25 • 19 months. 551/1020 (54%) 
rt'c~.,ived thrombolysis. The time and mode of death were recorded by a 
detailed questionnaire of hospital physicians, general prsctioners and family 
members. 
Resu#s: 
In-hospital d-1 y. 1 y-2 yrs. 
(n = 1020) (n = 373) (n = 755} 
Non-SCD 123 48 (5.40/0) 32 (4.2%) 
SCD 21 33 (3.8°/=) 12 (1.6%) 
Non.CD 3 16 21 
Unknown cause 0 21 21 
Total mortality 147 (14.4%) 118 (13.5%) 86 (11.4%) 
SCD = Sudden Cardiac Death, CD = Cardiac death, d = discharge, y= year 
Summary: 1. In an unsetected patient population with acute myocardial 
infarction, the short- and tong-term prognosis are cleady poorer than were 
assumed to be based on the results of more recent postinfarction studies. 2. 
While the percentage of non-sudden cardiac deaths remains constant over 
the following two years after discharge, the rate of sudden cardiac death 
decreases as the time following infarction increases. 
~ D o  QRS Scoring System Changes Predict 
Functional Recovery After  Acute  Myocardial 
Infarct ion? Preliminary Data From the GISSI-3 
Echo Substudy 
Enzo Bosimini, Pantaleo Giannuzzi, Pier L. Temporelli, Luigi Badano, 
Francesco Gentile, Joanna Heyman, Donata Lucci, Gian L. Nicolosi, for the 
GISSI-3 Echo Investigators. Centro Studi ANMCO, Firenze, Italy 
To investigate whether the extent of wall motion abnormalities (% WMA) 
and its evolutionary changes after acute myocardial infarction (AMI) can be 
predicted by the QRS scoring system (QRSs), a subset of 637 pts (60:1:12 
yrs) enrolled in the GISSI-3 trial underwent serial standard EGGs and ECHO 
studies at 24-48 hours (S1), at hospital discharge ($2), at 6 weeks ($3) and 
at 6 months ($4) after AMI (276 anterior). Pts were divided into Group 1 (n = 
391) if % WMA (akinasia and dyskinesia in a 16-segment model) at $1 was 
< 25% and Group 2 (n 246) if % WMA was > 25%. Medical treatment was 
similar in the two groups. After 6 months, both groups showed a significant 
decrease in % WMA, though this was more pronounced in Group 2 than 
in Group 1. In contrast, QRSs values, although higher in Group 2, did not 
change over time. Overall, the correlation between QRSs and % WMA, while 
significant (p < 0.01), was weak (r = 0.45). 
$1 $2 $3 $4 
%WMA 
Group I 9.1 ± 7.0 8.2 :l: 8.2 8.4 ± 9.2 78. -;- 9.4* 
Group2 34.0:1:8.6 28.8-;- 12.0 26.4±13.8 24.9 ± 14.45 
ORSs 
Group 1 3.8 ± 3.2 4.0 ± 3.5 3.8 ± 3.5 4.0 ± 3.41. 
Group 2 6.4 :'~ 3.6 6,6 ± 3.5 6.4 ± 3.3 6.4 ± 3.5 
"p < 0,001 within groups, ~p < 0.0001 interaction, 1.p < 0.001 between groups, 
In conclusion, a substantial improvement in WMA may occur up to 6 
months after AMI, particularly in lots with large infarct. This may be related 
to the presence of a certain amount of stunned or hybemating myocardium, 
In contrast, QRSs, probably more related to hystologlcal damage, does nnt 
change over time and is not useful in predicting functional recovery after AMI, 
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~ Long-term Clinical and Quantitative Angiographic 
Fol low-Up After the Palmaz-Schatz St~nt 
Restenosis 
Himyoshi YokoL Takeshi Kimurs, Yoshihisa Nakagawa, Hideyuki Nosaka, 
Masakiyo Nobuyoshi. Kitakyushu, Kokura Memorial Hospital, Japan 
The purpose of this study was to evaluate long-term clinical and angiographio 
follow.up (FU) outcome after the Palmaz-$chatz stent restenosts (SR). Be- 
tween June 1990 and February 1994, FU quantitative anglography (QCA) 
(3-6 months) was available in 554 patients (pts) who had successful stent 
implantation. The SR, defined as > 50% DS at FU, was observed in 109 lots 
(22%). According to angiographic appearance, SR occurred diffusely (lesion 
length • 19 ram) In 42 pts (38%), focally Inside the stent in 36 pts (33%) and 
focally at the slant border in 32 lots (29%), At 1 yr, all pts were alive, 950 
free from death/MI/CABG and 24% free from dcath/MI/CABG/target lesion 
revasculafization (TLR). Three symptomatic pts(3%) underwent CABG. 
Repeat interventions (RI) was performed in 82 lots (74%), uniformly suc- 
cassfut without ccmpllcations, Recurrent restenosis at 3 months (roDS) FU 
after RI was observed in 23 (37%) out of 62 pts restudied. Recurrent resteno- 
sis rate (RR) after RI in the diffuse type (85%,) were significantly higher than 
those in the focally intra-stent ype (12%) and in the border type (19%)(P = 
0.0001). 
Medical therapy was selected in 25 asymptomatic pts (23%), FUQCA at 6 
roDS and 1 yr was performed in 16 pts (64%). MLD improved between 6 mos 
and I yr (P < 0.05). 
Pre Post 6 mos 1 yr 
MLD (ram) 0.75 ± 0.38 2.62 ~ 0.50 1.33 ± 0.23 1.48 ± 0.33 
MLD = minmul lumen diameter 
Conclusion: 1) RI for diffuse type SR was associated with very high RR 
rather than the other types of SR. 2) Asymptomatio lots with SR treated by 
medical therapy had favorable clinical and angiographicat outcome. 
~ Results of Intravascular Ultrasound Guided 
Palmaz-Schatz Coronary Stenting in e Patient 
Cohort Equivalent to the BENESTENT Study 
Antonio Colombo, Akira Itch, Patrick Hall, Luigi Maiello, Carlo Oi Mado, 
Simonetta Rlengino, Lucia Di Francesco, Massimo Ferraro, 
Giovanni Martini, Leo Finci. Columbus Hospfta/, Milan,/ta/y 
We evaluated immediate and medium-term results of stenting with intravas- 
cular ultrasound (iVU$) guidance and without subsequent anticoagulation in 
a Benestent equivalent cohort. There were 114 patients (mean age 57:1:9 
years, 87%0 males). The vessel distribution was: 69 LAD, 36 RCA and 9 LCX. 
The mean lesion length was 8.7 ± 2.9 mm and final inflation pressure was 16 
:1:2.6 atmospheres. Mean reference vessel diameter was 3.4 ± 0.4 mm and 
balloon-to-artery ratio was 1.1 :t: 0.13, respectively. Procedural success was 
achieved in 110 patients (36%). Table shows angiogrsphlc and IVUS results 
Baseline Post stent  Follow-up 
Angio MLD (ram) 0.88 • 0.5 3.3 ± 0.4 2.59 ± 0.9 
Anglo DS (%) 74.3 ± 14.3 0,6 ± 10.7 10.7 -~ 25.7 
IVUS area (turn ~') 8.8 ± 2.0 - 
The subacute stent thrombosis occurred in one patient Angiogrephic 
follow-up was performed in 79 patients (69°/=) and 13 lesions showed resteno- 
sis (restenosis rate 16%). 
Conclusion:The improved results in this cohort compared to the Benastent 
study could be due to the use of bigger balloon, higher inflation pressure with 
IVUS guidance resulting in the larger final MLD and lower restenosis rate. 
~ Anglographic 'Haziness' Fol lowing S lant  
Deployment: Differential Olagnosis Using 
Intravasoular Ultrasound 
Khaled M. Ziada, E. Murat Tuzcu, Anthony C. De Frsncc, William 
A, Magyar, Thomas B, Ivanc, Patdck L. Whitlow, Russell E. Raymond, 
Stephen G, Ellis, Steven E. Nissen. Cleveland Clinic, OH 
Objectives: A"hazy" angiographic appearance adjacent o a slanted coronary 
lesion may provoke further intervention. The etiology of this appearance 
remains uncertain. We sought to determine the anatomic causes of this 
phenomenon using intravascular ultrasound. 
Methods: Angiographic haziness was defined as an area of reduced con- 
trsst density or indistinct vessel borders in comparison to adjacent segments. 
Patients with angiographically-evideot dissection were excluded, The pres- 
ence or absence of haziness in each ped-stent segment was classified by 
consensus of two observers who were unaware of the ultrasound results. 
Ultrasound images were evaluated in a core laboratory for measurements 
of lumen diameter and area, plaque thickness and area, and percent area 
reduction. The ultrasound morphology of the plaque in the hazy segment 
was alsG classified. 
Results: Of 219 consecutive ultrasound guided stent deployments in 197 
patients, 30 peri-stent segments (14%) were classified as "hazy" by both 
oberservers. In 14 of 30 (47%) segments, ultrasound revealed plaque tearing 
or dissection. Hazy segments without wall injury showed significantly greater 
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plaque burden than non-hasy segments, maximum plaque thickness (1.21 
mm vs. 0.97 ram,, p < 0.02), and percent of vessel area occupied by plaque 
(52,5% vs. 43.1%, p < 0.01 ). Strikingly, sonolucent "soft" plaque, representing 
eitho." lipid-laden atheroma or thrombus, were more prevalent In hazy pad- 
slant segments (64% vs.26%, p < 001 ). In contrast, echogenio fibrous plaque 
predominated innon-hazy segments (47% vs. 8%, P < 0.001). 
Conclusions: Angiographfc "haziness" in pad-slant segments represents 
a heterogenous process with overt plaque disruption evident in about half 
the patients. In absence of vessel injury, the hazy angiogram usually reflects 
a greater underlying plaque burden, more commonly with a sonolucent ap- 
pearance. In artedas with pari-stent haziness, adjunctive ultrasound imaging 
of the reference segment may enable better selection of patients for further 
intervention. 
~ Impact Palmaz-Sohatz on Adjacent of Stents 
Reference Segments: A Serial Intravaacular 
Ultrasound Study 
Rainer Hoffman, Gary S. Mintz, Jeffrey J. Popma, Augusto D. Pichard, 
Lowell R Satier, Kenneth M. Kent, Jennifer Griffin, Martin B. Leon.. 
Washington Hospital Center, Washington, DC 
To study the impact of stent implantation on adjacent non-stentas refer- 
ence segments, we compared sedal intravascular ultrasound studies pest- 
Intervention and at fellow-up (5.4 :t: 3.8 rues) after implantstion of 104 Paheas- 
Schatz stants in 88 lesions. Proximal and distal re~erance (Ret) segments 3 
mrn and 6 mm from the stent edge were compared to the respective slant 
edges. Artsrial, lumen, plaque, and stent areas were mP, asured; late lumen 
loss (LLL = &lumen area), remodeling (&arterial area in Ref segments and 
&stont area in stsnted segments), and tissue growth ~ptaque area in Ref 
segments and stent-luman area in stented segments) were calculated at 
each site: 
6 mm 3 mrn Slant Edge p ANOVA 
ProxiroalLLL(mm 2) 2.1 ~2.7 2.?±3.0 2.7±2.3 NS 
RemOdeling (ram 2) 1 .? ~: 2.3 1,6 • 1.9 0.1 ± 0.5 <0,0001 
Tissue growth (mn~) 0.3 =E 1.9 1.1:1:2.5 2.5 ± 2.3 <0.0001 
Distal LLL (ram 2) 1A -~ 2.1 2.3:1:2.3 2.5 + 1.9 0.0001 
Remodeling (ram 2) 1.1 ± 2.4 1,2 :E 1.7 0.2 ± 0.6 <0.0001 
Tissue growth (rom ~) 0.4 ± 1.5 1,0 ± 2.4 2.3 ± 1.9 <0.0001 
Stents induce a continuum of changes beginning at the'=tsnt-vassel margin 
where tissue growth is maximal and remodeling is minimal. Remodeling 
progressively increases and tissue growth prograssivaly decreases at axial 
distances farther from the edge of the stent, These changes may also result in 
restenosis within the reference segment (6/88, "P/o). We conclude: Palmaz- 
Schatz stents induce typical pathologic responses in adjacent reference 
segments: remodeling (decrease in artedal area) at distances removed from 
the stent edge and neolntimal tissue proliferation closer to the edge of the 
slant (where the stent appears to inhibit remodeling), 
~ Feasibility and Usefulness of On-line 
Three-Dimensional Recenstrootion of 
Intracoronary Ultrasound for Guidance of  Catheter 
Based Revassularizations 
Francesca Prati, Carlo Di MaYo, Robert Gil, Clemens von Birgalen, 
Nico Bruinlng, Edoardo C.,amenzind, Joss R,T.C, RoelandL Thoraxcenter, 
Rotterdam, The Netherlands 
The feasibility and the impact of on-line 3-D reconstruction of intraceronary 
ultrasound (ICUS) for guidance of catheter based revascutadzations was 
assessed in 74 patients. In all cases 3-D ICUS was performed after coronary 
interventions (balloon angioplasty, stent deployment and directional atherec- 
tomy) to assess the result of the procedures after achievement of an optimal 
quantitstive anglographie result. Additionally in 26 cases 3-D ICUS was also 
carded out for praintervention target lesion evaluation. Ultrasound images of 
coronary segments were acquired with a motorized pull-back at a constant 
speed (1 ram/s) and immediately processed in the catheterization laboratory 
with an automated contour detection algorithm based on acoustic quantifi- 
cation. Balloon angloplasty and directional atherectomy were guided by 3-D 
ICUS, aiming at a reduction of residual plaque burden below 50%, Further- 
more, in case of stsnt depfoyment, an attempt was made to enlarge the 
intrastent lumen area to match the lumen area of the reference segments, 
Results: A reliable 3-D reconstruction of prelnterventlon target lesions was 
obtained in 20 cases (77%) and led to a precise evaluation of the longitudinal 
extension of plaque dls~bution, depth and length of calcifications. Addition- 
ally, 3-D ICUS facilitated in all cases device selection and the choice of stsnt 
and balloon length by measuring accurately the lesion length. After inter- 
ventions a reliable 3-D reconstruction was obtained in 58 of 74 cases (80=/0, 
49 cases after stanting, 5 after balloon angloplasty and 4 after directional 
atharecfomy). After stonting 3-D ICUS modified the management s rategy in 
57°/= of patients. It triggered additional high pressure dilatations in 37% of pa- 
tients to treat underexpanded stent and additional stent deployment in 20% 
of cases to cover residual adjacent lesions. After angioplasty and directional 
atherectomy additional balloon inflations were performed in 2 cases (22%) 
to improve the initial result. 
Conclusions: On-line 3-D ICUS is a feasible method which provides valu- 
able informations on fongitodinal vessel architecture and therefore facilitates 
device selection and can be used for guidance of catheter basdd interven- 
tions. 
~'5~'2-1 W I tat Is the Optimal Pressure for Slant 
Implantation (How High Is High)? 
Gregg W. Stone 1, Tom Unnemeier, Fred St. Goar, Ron Landin, 
Michael Ball, Don Rothbaum, Zachary Hodes, Janica Coverdale, 
Helen Sheehan, John McB. Hedgson. The Cardiovascular Institute, El 
Camino Hospital, Mountain View, CA 
To examine the relationshiD between pressure and stent implantation, 43 
J&J stents (slant:lumen ratio of 1-1.1:1) were implanted in 38 Isns in 36 lOtS. 
PTCA and ultrasound (US) imaging were then performed sequentially in all 
lesions at 12, 15 and 18 arm. Angiographlc and US measures appear below: 
arm. 12 15 18 p 
Angio % residual =tenosis 6 ~ 13% -1 ± 12% -6 ± 13% <0.0001 
US lumen aroa (ram 2) 7.1±2.5 8.0±3.1 8.7 i- 2.7 <0.0001 
If prespecified US criteria were met after 18 atm (stent lumen area • 90% 
mean prox-dist reference area or • 70% balloon CSA). lOtS were discharged 
the next day on ASA/~clid only. If US criteria were not mat after 18 arm, higher 
pressure and/or balloon upsizing were allowed. Higher pressure or upsized 
balloons were required in 11 Isns (29%), resulting in a further increase in US 
area from 8.4 -*- 2.9 mr~ to ~0.6 ~- 3.8 mm ~ (p < 0.001). The pressure at 
which US cdteda for reduced ant¢oegulation were first met eploear below: 
12~mI 15nm~ 18aml 19-241mn ~ad 
Conclusions. Optimal Palmax-Schatz stsnt deployment frequently requires 
at least 18 arm of pressure. In addition, a significant proportion of lots will 
further benefit by higher pressure or upalzed balloons guided by US imaging, 
~9"~'~ Can Additional Improve Introvasculm Ultrasound 
the Luminal Area Gain After HiglPPmssore Stent 
Deployment? 
Gerald S. Warner, J0rgan Diedflch, Marco Ferrad, Amd Buchwald, Hans 
R. Figults. Georg-August.Universily, Goeftingeo, Germany 
An optimum slant expansion was shown to be of importance for the reduction 
of the risk of stent thrombosis which lead to the use of increased inflation 
pressures during stant placement. We examined 97 stents in nonecdusive 
coronary lesions by intravascular ultrasound (IU) to quantity the area within 
the stent (SAlu), and the proximal and dis~.al re~rence area after deployment 
with high inflation pressures (16-20 arm). The residual area stenosis was 
calculated using the proximal reference area. The maximum achievable stsnt 
area (SABA) was calculated from the inflated balloon diameter determined 
by a caliper. The balloon size was chosen according to on-line quantitative 
anglogrephy. After the Initial high-pressure stont expansion, SA=u reached 
only 72:1: 14% of SABA. The residual area stonosis was 24:1: 23%. In 8% 
of stsnts, insulflcent expansion with slant struts protruding into the lumen 
